Fillet yield, length-weight relationship and condition factor of four commercial fish species including: Protopterus annectens, Labeo coubie, Auchenoglanis occidentalis and Mormyrus rume from lower river Benue Makurdi Nigeria were determined. A total of 600 fish samples were used, 50 individuals regarding each species for the period of three months. Fish samples were collected and transported to the University of Agriculture Makurdi, Department of Fisheries and Aquaculture laboratory where data were recorded on: The Total weight (TW), Total length (TL), Standard length (ST), Visceral weight (VW), Head length (HL), Weight of bones (WB), Weight of fins (WF) and Weight of fillet (WF) from the four fish species. Large differences in the fillet yield were observed among the species studied. Labeo cuobie had the highest fillet percentage yield (65.51 %) while Auchenoglanis occidentalis had the lowest fillet percentage yield (56.85 %). There was a linear relationship between fish length and fillet, also, significant correlation was found between fillet yield and body measurements (weight and length).
Introduction
Study of characteristics of fish quality requirement and assessment indices are basic trade relations processes in deciding prosperity of commercial fisheries products. Therefore, study of fish products are deemed to be of paramount importance (El Tay, 1994) . Processors, nutritionists and consumers, all have direct interest in the physical and chemical composition of fish. This can be done through the studying of general condition of fishes via studying their body weight, body length and filleting yield indices. This allows some flexibility in assessing the actual amount of fish tissue consumed and inedible parts discarded.
River Benue is the major tributary of the Niger River and it is approximately 1400 km long and is almost entirely navigable during the summer months. At this occasion, it is an important transportation route in the regions through which it flows.
It rises in the Adamawa Plateau of northern Cameroon, from where it flows west, and through the town of Garoua and Lagdo Reservoir, in to Nigeria south of the Mandara mountains, and through Jimeta, Ibi and Makurdi before meeting the Niger at Lokoja. The river's largest tributary is the Mayo Kebbi, which connects it with the Logone River (part of the Lake Chad system) during floods. Other tributaries are Taraba River and River Katsina Ala. The river overflows its banks during the rainy season (May-October), but decreases drastically in volume leaving tiny island in the middle of the river during the dry season (November-April). The river contains several species of fresh water fishes of different families such as Protopteridae, Claroteidae, Mormyridae and family Cyprinidae. Little work has been done in these fish species concerning fish flesh quality, filleting yield and body weight characteristics particularly in River Benue. However, fragmented studies were done by a few researchers on these river namely Solomon and Akogu (2005) , Olufeagba and Okomoda (2015) and Solomon et al., (2015) , these researchers worked on the aspect of morphometric characteristics composition of some commercial fish species of the River Benue. The species studied included, Protopterus annectens, Labeo coubie, Auchenoglanis occidentalis and Mormyrus rume. The results of body weight composition and yield indices revealed clearly that the percentage decreased in the order of fillet, head, skeleton, viscera and skin for the most of studied fish species. Therefore, this study is designed to determine the fillet yield, length-weight relationship and condition factor of four commercial fish species from lower river Benue Makurdi Nigeria.
Materials and Methods

Sampling Site
The fish samples were collected from River Benue at Wadata Market, Makurdi the capital of Benue State, Nigeria, located at longitude 7 o 43' N and latitude 8° 32' E.
Experimental Fish Species
A total of 600 individuls, belonging to four families, were sampled for this study. These families include, Protopteridae, Claroteidae, Cyprinidae and Mormyridae. The studied fishes were represented by four species, namely, Protopterus annectens annectens, Labeo coubie, Auchenoglanis occidentalis and Mormyrus rume. Each species were composed of 50 samples each for the period of three months. The samples were collected fresh with cast and set net by the fishermen at landings area. The fish with crushed ice for preservation during assessment. The whole fresh samples were taken to the Department of Fisheries and Aquaculture laboratory Federal University of Agriculture Makurdi where their total and standard length were recorded (in cm) using measuring rule (ruler) and total body weights were recorded in grams using an electronic weighing balance. The fishes were then filleted, eviscerated, beheaded using a sharp knife. The weight of viscera, fillets, heads, and skeletons (frames) were weighed separately using weighing balance. A pooled mean of these weights were calculated and used to estimate the percentage of each part of the dress outFillets, head, gut and frame relative to the weight of whole fish.
Data Collection
Data were collected on: the total weight (g), total Length (cm), standard length (cm), visceral weight (g), head length (cm), weight of bones (g), weight of fins (g) and weight of fillet (g) from the four fish species.
Statistical Analysis
The data was analyzed using one way ANOVA statistical methods according to social science software (SPSS, version 17.0), followed by Duncan multiple range tests, and the difference between species was investigated by Independent sample T test Correlations between body size (weight and length) and fillet weight and yield were analyzed by Pearson's coefficient for linear regression (r). The differences were considered significant at P<0.05. All data were expressed as mean ±S.E.M
Results and Discussion
Results from this study shows a significant variation in the mean, carcass composition and filleting yield indices of fish investigated. The fillet percentage was highest for the Labeo coubie (65.51 %) and lowest for Auchenoglanis occidentalis. (56.85 %). The highest filleting yield of Labeo coubie was due to small viscera (5.63 %) and skeleton (8.27 %) while the lowest filleting yield of Auchenoglanis occidentalis sp. was due to its large head, which measured (25.87 %). These results were in agreement with Eyo (1991) , Abanu and Ikeme (1988) and Ali et al., (1992) . Auchenoglanis occidentalis possessed large head (25.87 %) which had an adverse effect on the filleting yield of their bodies. Also there were some attributes, which were responsible for decreasing the filleting yield such as skeleton and fins in the case of Auchenoglanis occidentalis, which recorded 8.89%, for skeleton and 3.69% for fins. Labeo coubie had moderate head and skeleton weights which resulted in the high filleting yield (65.51 %) among the studied fishes, although the head of the Labeo coubie was large and long compared to the rest of its components. This did not affect its filleting yield which was (65.51 %) because it had lower skeleton percentage (8.27 %).
Generally, the filleting yield of the studied fish species was a reflection of their anatomy i.e. species with large heads and skeleton relative to musculature give lower filleting yield than those with smaller heads and skeletons (Eyo, 1991; Ali et al., 1992) . On the other hand, Auchenoglanis occidentalis had high inedible parts (head, skeleton and fins). These inedible parts are often discarded except for a few considerations where head, skeleton and gonads are used as by-products and sometimes used as diet for low-income people.
The edible parts (fillets) weight of studied fishes was very low when compared with fishes such as carp (53 %) and trout (70 %) (FAO, 1985) . Since these inedible body components (head, skeleton, skin and viscera) are usually discarded except for a few considerations where heads and skeletons are eaten, the purchaser may thus suffer economic loss. Therefore, the use of such inedible parts for manufacture of fish silage or fish meal in different fisheries sectors is suggested. Length-weight relationships of fishes are often used to study the indication of fatness, general well-being or gonad development. It is also assumed that heavier fish of a given length are in better condition. Venu and Kurup (2003) noted that for an ideal fish, which maintain dimensional equality, the isometric value of b would be 3. The correlation coefficient was all positive and highly significant for A.
occidentalis in River Benue which indicates that the length increases with increase in weight of the fish. This is in agreement with previous studies on different fish species from various water bodies (Layѐyѐ, 2006) , (Ayoade and Ikula, 2007) . However, Shinkafi and Ipinjolu (2010) reported allometric growth pattern for A. occidentalis in River Rima, North-western Nigeria and consistent 'b' value for A. occidentalis in this study. Ikongbeh et al., (2012a) reported allometric growth pattern for B. docmac, from Lake Akata, Benue State, Nigeria. Isometric growth pattern was also reported for C. auratus. (Ikomi, and Odum, 1998) . It was observed in the present study, that mean condition factor for A. occidentalis were less than '1' which indicates that the condition of the fish species can be improve, this implies that increase in length brought about little proportional increase in weight. Ikongbe et al., (2012b) , reported similar observation in C. nigrodigitatus, and B. docmac from Lake Akata, Benue State, Nigeria. Condition factor is not constant for a species or population over a time interval and might be influenced by both biotic and abiotic factors such as feeding regime and state of gonadal development. There are also suggestions that fish condition can be influenced by certain extrinsic factors such as changes in temperature and photoperiod (Youson, et al., 1998) . It was observed that the yield of fish was a reflection of its structural anatomy. Fish with small heads and viscera regardless of the season of spawning as in the case of Labeo coubie and Mormyrus rume produced a higher filleting yield than those with larger heads and viscera as in the case of Auchenoglanis occidentalis and Protopterus annectens. Auchenoglanis occidentalis had the height mean value of condition factor 0.88 and R 2 value was 0.56 which indicates a negative allometric growth with the variation in the body weight correlating with changes in the length.
The length weight relationship of Protopterus annectens were as shown in figure 5, 6, 7 and 8 showed that the four fish species under this study exhibited negative allometric growth. This indicated that growth in length increase as weight increases and also the rate of increase in body length was not proportional to the increase in body weight. This result is different from the one obtained by Oniye et al., (2006) when he obtained the b-value for male and female P. annectens in Jachi dam, Nigeria to be 3.12 and 3.22 respectively. This could be due to the condition of the fish caught during different season, location, sex, sample site and nature of the water body. The regression coefficient of 0.83 compares favourably with the 0.86 and 0.84 obtained by Oniye et al., (2006) for Murmyrus rume. Fafioye and Oluajo (2005) also obtained a condition factor of 1.00 for some other fish species from Epe Lagoon.
Conclusion
In conclusion, there was a higher correlation coefficient value in the length-weight relationship for all the fish species in this study. Also, yield of fish was a reflection of its structural anatomy. Fish with small heads and visceral regardless of the season of spawning as in the case of Labeo coubie and Mormyrus rume produced a higher filleting yield than those with larger heads and viscera as in the case of Auchenoglanis occidentalis and Protopterus annectens. Auchenoglanis occidentalis had the highest mean value of condition factor 0.88 and R 2 value was 0.56 which indicates a negative allometric growth with the variation in the body weight correlating with changes in the length. 
